In this paper we use the concept of the conditional Feynman integral to obtain the analytic operator-valued Feynman integral of various functions.
Related stability results were established in [10, 25] .
In [15] , Chung and Skoug introduced the concept of a conditional Feynman integral. In this paper we further develop this concept and proceed to express operator-valued Feynman integrals in terms of conditional Feynman integrals. In particular we show that various operator-valued Feynman integrals can be obtained using the formula . In §3 of this paper we show that for all F in S(v) 9 Jg n (F) is given by (1.1) and can be
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interpreted as a bounded linear operator from L^R") to L^W). In this setting we also obtain some stability results.
A 
F(x)m(dx)
whenever the integral exists.
A set E G ^# is said to be scale-invariant measurable [11, 21] provided pE € Jί for each /? > 0 and a scale-invariant measurable set TV is said to be scale-invariant null provided m(pN) = 0 for each p > 0. A property which holds except on a scale-invariant null set is said to hold scale-invariant almost everywhere (s -a.e.).
Next we give Yeh's definition of the conditional Wiener integral [29] . DEFINITION 
We are now ready to define the conditional analytic Feynman integral of a function F given X. DEFINITION 2. Let C, C + and C+ denote respectively the complex numbers, the complex numbers with positive real part, and the nonzero complex numbers with nonnegative real part. where λ -> -iq through C + , we will denote the value of this limit by E* nί *{F\X)(ζ){') and call it the conditional analytic Feynman integral of F given X with parameter q.
We finish this section by stating the definition of the analytic operator-valued Feynman integral as an element of Jz?(L\(R u ), Loo(R u )). Finally we state the following well-known integration formula (2.3) jf exp|-|||^|| 2 + /<//, ξήdη which we use several times in this paper.
The S(u) theory. In [5] Cameron and Storvick introduced a Banach algebra S(v) of functions on v-dimensional
Wiener space each of which is a type of a stochastic Fourier transform of bounded C-valued Borel measures. They showed that the analytic (but scalarvalued) Feynman integral exists for all elements of S{y). Further work on S(u) includes [7, 8, 13, 22, 23, 24] . 
(F\X)(ξ)(η).

THEOREM 3.1. Let F e S(u) be given by (3.1) and let X: C u [0, T] -> R v be given by X{y) = y (T). Then for all (ξ, ή)
€ R" x K( 3.2) E*™>(F\X)(ζ)(η)
L(rj-ξ,B)}dσ(υ)
for all λeC+ and The following stability results follow quite readily using equations (3.3) and (3.6). THEOREM 
Let {σ n } be α sequence of elements from M(L£[0, T]) that converge weakly to σ e M(L»[0, Γ]), let F be
given by (3.1) and for n = 1, 2, ... , let
s)dx(s) \ dσ n (v) for s-a.e. ~x e CQ [0, T]. Let {q n } be a sequence of real numbers converging to qφO and let {ψ n } be a sequence from L\(R V ) converging in Lγ-norm to ψ e L { (R μ ). Then as n -> oc: (3.8) E™ f «(F n \X)(ξ)(η) -> E^{F\X){ξ){η)
for all (ξ, ί)Gfxf, Next carrying out the integration with respect to w n +\ in the above expression, simplifying, and multiplying both sides of the resulting expression by 
where δji is the Kronecker delta. "2(r-5 n )" "
Proof. We first note that F(x) is
£\\2
-dw n ds.
FEYNMAN INTEGRALS 33
Then using the Fubini Theorem and the formula (see equation
Next we carry out the integration with respect to w n9 w n -\ 9 ... w i using the formula Since F € 5(i/), we know by Theorem 3.1 that the left-hand side of (4.4) has an analytic extension to C+ and is continuous on C+ . We will show that the same is true for the right-hand side of (4.4). We first show that the series converges absolutely for all ξ 9 For notational purposes let Hχ(ξ, η) denote the right-hand side of (5.5). Then for all (λ, ζ, η) e C+ x E x 1 we see that for all λ G C+ . Taking the limit of both sides of (5.7) as λ - 
